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YXOQHUDEOHLQWRSRYHUW\7KHULFKDUHDEOHWRUHFRYHUULJKWDZD\EXWWKHSRRUIDOOVGHHSHULQWRWKHSRYHUW\WUDS$WWKH
SUHVHQWWKHFRXQWU\LVH[SHULHQFLQJH[FOXVLYHJURZWKRQHOLWHEDVHGJRYHUQDQFHULGGOHGZLWKFRUUXSWLRQ7KHUHLV
PXFKPRUHWRQDWXUDOGLVDVWHUVDQGWKHKHDYLQJEXUGHQLWDOZD\VOHDYHWRWKHSHRSOHDVDVWXG\RQ(DVWHUQ/X]RQ
3KLOLSSLQHVDUJXHGWKDWZKDWLWPDNHVLWHYHQZRUVHDUHWKHFDXVDOIDFWRUVZKLFKDUHSROLWLFDOVRFLRHFRQRPLFDQG
GHPRJUDSKLFZKLFKLQFOXGHµXQPDQDJHGSRSXODWLRQJURZWKGLIILFXOWDFFHVVWRODQGDQGUHVRXUFHVFRUUXSWLRQZLWKLQ
WKHJRYHUQPHQWDQGSRZHURIWKHHOLWH¶7KHRQVODXJKWRI&OLPDWH&KDQJHKDVEURXJKWWKHULVNVRIQDWXUDOKD]DUGV
HYHQKLJKHU)ORRGVF\FORQHVHDUWKTXDNHVDQGWVXQDPLVGURXJKWVDQGKHDWZDYHVKXUULFDQHVKDYHFODLPHGKXQGUHGV
DQGHYHQWKRXVDQGVRIOLYHVLQXUEDQDUHDV&RXQWULHVZKRDUHOHDVWUHVSRQVLEOHIRUFOLPDWHFKDQJHDUHWKHRQHVEHDULQJ
WKHEUXQWRIQDWXUDOGLVDVWHUV
6XSHUW\SKRRQ+DL\DQVWUXFNWKHSRYHUW\VWULFNHQDUHDVRIWKH3KLOLSSLQHVZLWKKHDY\FDVXDOWLHVWKDWVHQG
ULSSOHVDURXQGWKHJOREHRQWKHHIIHFWVRIFOLPDWHFKDQJH7KHSRRUKDVDOZD\VEHHQUHOHJDWHGWRWKHVLGHOLQHV7KH\
KDYHDOZD\VEHHQLQWHJUDOSDUWRIWKHXUEDQODQGVFDSHDQG\HWWKH\KDYHDOZD\VJRWWKHVKRUWHUHQGRIWKHGHYHORSPHQW
VWLFN7KHYLFLRXVF\FOHWKDWUHVXOWVIURPWKHDVVLJQPHQWRIVXEVWDQGDUGUHVRXUFHVWRSHRSOHZKRDUHSRRU+RXVLQJ
QHHGVDUHPRUHRIWHQWKDQQRWLVPHW/RZLQFRPHKRXVLQJLVJHQHUDOO\ORFDWHGLQJHRJUDSKLFDUHDVWKDWDUHGLVDVWHU
SURQH ODFN TXDOLW\ UHVRXUFHV VXFK DV JRRG SXEOLF VFKRROV DQG DFFHVV WR TXDOLW\ KHDOWK FDUH 7KH ODFN RI TXDOLW\
UHVRXUFHVUHVXOWV LQ IXUWKHUVRFLDOGLVDGYDQWDJHZKLFKSHUSHWXDWHSRYHUW\3UHVHQWGD\SROLFLHVKDYHHVFKHZHG WKH
YLHZV RI WKH SRRU QRWDEO\ LQ GHYHORSLQJ FRXQWULHV *RYHUQPHQW DQG SROLF\ PDNHUV IRFXVHG RQ WRS WR ERWWRP
DSSURDFKHV7KH\KDYHPLVVHGRXWRQRQHRIWKHSULPHFRPSRQHQWVRILQFUHDVLQJDGDSWLYHFDSDFLW\KRZWKHXUEDQ
SRRUSHUFHLYHDQGUHVSRQGWRFOLPDWHFKDQJHDQGQDWXUDOGLVDVWHUV8UEDQJURZWKPXVWEHLQFOXVLYHWRDOOVHFWRUVWKDW
FRQWULEXWHWRLWVGHYHORSPHQW

 7KHRUHWLFDO)UDPHZRUN

6HYHUDODSSURDFKHVDQGWKHRULHVKDYHH[SORUHGULVNSHUFHSWLRQ7KHUHDUHWKUHHPDMRUJURXSVRIDSSURDFKHV
LQ ULVN SHUFHSWLRQ 3V\FKRORJ\ DSSURDFKHVZKLFK DUH KHXULVWLFV DQG FRJQLWLYH    DQWKURSRORJ\  VRFLRORJ\
DSSURDFKHVZKLFKLVWKHFXOWXUDOWKHRU\RIULVNDQGWKHLQWHUGLVFLSOLQDU\DSSURDFKHVZKLFKLQFOXGHVWKH
VRFLDODPSOLILFDWLRQRIULVNVIUDPHZRUN5LVNSHUFHSWLRQKDVEHHQDYLWDOWRROIRUPLWLJDWLRQDQGDGDSWDWLRQVWUDWHJLHV
7KHWKUHHJURXSVRIULVNSHUFHSWLRQDSSURDFKHVSURYLGHGWKHWKHRUHWLFDODQFKRUDJHIRUWKHVWXG\7KH
WKHRULHV YDOLGDWHG WKH LPSRUWDQFH RI ULVN SHUFHSWLRQ LQ WKH DFFHSWDQFH RI HIIHFWXDO GLVDVWHU PLWLJDWLRQ VWUDWHJLHV
EXLOGLQJUHVLOLHQFHDQGLQFUHDVLQJDGDSWLYHFDSDFLW\5LVNSHUFHSWLRQLVVWLOODYHU\G\QDPLFILHOGRIUHVHDUFK7KH
JURXS DSSURDFKHV KDV LWV VKDUH RI ZHDNQHVVHV DV QRW DOO WKH DSSURDFKHV FDQ IXOO\ HOXFLGDWH WKH QXDQFHV RI ULVN
SHUFHSWLRQ7KHDSSURDFKHVFDQIRFXVLWVOHQVRQGLIIHUHQWPHDVXUHVRUYDULDEOHVDQGZLWKGLIIHUHQWPHWKRGRORJLHVDV
UHVHDUFKHVRQFRJQLWLYHELDVHVRUVRFLDOWUXVWPD\DQFKRULWVILQGLQJVRQVSDWLDODQGGHPRJUDSKLFYDULDEOHVDQGRQ
WKHRWKHUKDQGFRJQLWLYHPRGHOVFDQKDUQHVVKHXULVWLFVRUFXOWXUDOELDVHV7KHVWXG\ZLOOWU\WRJDLQIURPWKHVWUHQJWKV
RIWKHWKUHHDSSURDFKHVLQH[SORULQJULVNSHUFHSWLRQVWKURXJKWKHOHQVRIWKH)LOLSLQRXUEDQSRRUDQGSURSRVHPHDQV
RILPSURYHPHQWVLQSROLF\IRUPDWLRQDQGLPSOHPHQWDWLRQRIEXLOGLQJVXVWDLQDEOHUHVLOLHQFHDQGLQFUHDVLQJDGDSWLYH
FDSDFLW\

 5HVHDUFK+\SRWKHVLV

7KHXUEDQSRRURI%$6(&2FRPSRXQGKDYHDKLJKULVNSHUFHSWLRQRIGLVDVWHUVDQG\HWFKRVHWROLYHLQD
KLJKULVNDUHDEHFDXVHWKHLPPHGLDWHWKUHDWRISRYHUW\FRPHVILUVWWKDQWKHWKUHDWRIQDWXUDOKD]DUGVDQGWKHUHLVVLPSO\
QRRWKHURSWLRQIRUWKHP3HRSOHVULVNSHUFHSWLRQLVFRQVWUDLQHGE\HFRQRPLF±LWLVWKHLUVRXUFHRIOLYHOLKRRGVRFLDO
±LWLVWKHLUVHQVHRIFRPPXQLW\SROLWLFDO±LWLVDULFKVRXUFHRIYRWHVWKXVDVRXUFHRISRZHUDQGFXOWXUDO±LWLVWKHLU
VHQVHRILGHQWLILFDWLRQSHUFHSWLRQDQGFLYLOL]DWLRQ$OORIWKHVHIRUFHVVHHPWREHEH\RQGWKHLUFRQWURO
+LJK OHYHO RI ULVNSHUFHSWLRQ LV DYHU\ LPSRUWDQW IDFWRU LQEXLOGLQJ VXVWDLQDEOH UHVLOLHQFH DQG LQFUHDVLQJ
DGDSWLYHFDSDFLW\EXWLWLVQRWHQRXJK,WZLOOQHHGWKHFRQFRPLWDQWDWWHQWLRQWREUHDNWKHVKDFNOHVRIVWUXFWXUHVWKDW
KDYHFRQWULEXWHGWRWKHOHJDF\RILQHTXDOLW\DQGQHJOLJHQFHDQGVWRSWKHSHUSHWXDWLRQRISRYHUW\LQ%$6(&2,WLV
LPSHUDWLYHDVZHOOWRXQGHUVWDQGWKHVHWKURXJKWKHOHQVRIFXOWXUHDQGKDUQHVVWKHVHVKDUHGYDOXHVDQGQRUPVWREXLOG
VXVWDLQDEOHUHVLOLHQFHDQGLQFUHDVHDGDSWLYHFDSDFLW\RIWKHSHRSOHLQ%$6(&22YHUDOOULVNSHUFHSWLRQPXVWWKHQEH
FRQVLGHUHGUDWKHUWKDQIRFXVLQJFOLPDWHFKDQJHDQGGLVDVWHUULVNSHUFHSWLRQDORQH7KHSHRSOHLQ%$6(&2VKRXOGEH
JLYHQWKDWIDLUFKDQFHWKURXJKDVXVWDLQDEOHOLYHOLKRRGDSSURDFKFRXSOHGZLWKFRPPXQLW\LQYROYHPHQW±FRPPXQLW\
EDVHGGLVDVWHU ULVNPDQDJHPHQW6WXGLHVKDYHVKRZQ WKDWDQHIIHFWLYHFOLPDWHFKDQJHDGDSWDWLRQDQGGLVDVWHU ULVN
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UHGXFWLRQVWUDWHJLHVJRHVEH\RQGWKHVHWZRFRPSRQHQWV,WZLOOQHHGSRYHUW\DOOHYLDWLRQUHVRXUFHVHTXLW\VRFLDOO\
UHVSRQVLYHDQGVRFLHWDO VHFXULW\7KHVHZLOOEH WKHHOHPHQWV WKDWZLOO H[SDQG WKHGHYHORSPHQWSDUDGLJP&OLPDWH
FKDQJHDGDSWDWLRQDQGGLVDVWHUULVNUHGXFWLRQSROLFLHVZLOOQHHGWREHDQFKRUHGDOVRRQWKHVRFLDOHFRQRPLFSROLWLFDO
DQGFXOWXUDOFRQWH[WV

7+(5(6($5&+0(7+2'6

&RQWH[WDQG6HWWLQJRIWKH6WXG\

7KHVWXG\SUHVHQWVWKHULVNSHUFHSWLRQVDQGUHVSRQVHVWRFOLPDWHFKDQJHDQGQDWXUDOGLVDVWHUVLQWKHORFDO
FRQWH[WRIWKHXUEDQSRRUDWWLWXGHVDQGGHFLVLRQPDNLQJLQ%$6(&2&RPSRXQG7RQGR0DQLOD7KHVXEMHFWVIRUWKLV
SDSHUDUHWKHKRXVHKROGVLQWKHFRPPXQLW\

)LJXUH0DSVKRZLQJWKHORFDWLRQRI%$6(&2&RPSRXQG*RRJOH0DSV



%$6(&2 LV VLWXDWHG RQ WKH GHOWD DW WKHPRXWK RI WKH 3DVLJ5LYHU ,WZDV DQ LVODQG WKDW JUHZ IURP WKH
(QJLQHHU¶V,VODQGDQG WKHEUHDNZDWHUV WKDWERXQGHG WKH3DVLJ5LYHUDQG0DQLOD%D\7KHVLWHJUHZIURPWKHVLOW
JDUEDJHPXGDQGRWKHUZDVWHPDWHULDOVVZHSWLQIURPWKH3DVLJ5LYHU,WZDVDOVRXVHGDVGXPSLQJJURXQGIRUGHEULV
DQGGHPROLVKHGFRQFUHWHE\WKHWKHQ%XUHDXRI3XEOLF:RUNVDQG+LJKZD\V7KHDUHDZDVILUVWXVHGDVDSRUWDQG
UHSDLU \DUG IRU WKH 1$66&2 1DWLRQDO 6KLS\DUG DQG 6WHHO &RUSRUDWLRQ DQG ZDV ODWHU DFTXLUHG LQ  E\ WKH
5RPXDOGH] IDPLO\NLQRI IRUPHU)LUVW/DG\,PHOGD5RPXDOGH]0DUFRVDQGZDVQDPHG%$6(&2RU WKH%DWDDQ
6KLS\DUGDQG(QJLQHHULQJ&RPSDQ\7KHDUHDFRYHUVILYHVKLS\DUGFHQWUHVLQ0DQLOD%DWDDQ,OLJDQ3XQWD6WD$QD
3DQGDFDQDQG1RUWK+DUERU7KHHDUO\LQKDELWDQWVRIWKHDUHDZHUHILVKHUIRONIURPWKH9LVD\DVPRVWO\IURP6DPDU
DQG%DWDDQZKREXLOWVWDJLQJSRVWVRUWHPSRUDU\KXWVZKLOHILVKLQJLQWKH0DQLOD%D\DUHD/DWHUWKHUHODWLYHVRI
FDUHWDNHUVDQGWKHVWD\LQVHFXULW\JXDUGVRIWKHVKLSSLQJFRPSDQLHVLQWKH%$6(&2&RPSRXQGEHJDQWRUHVLGHWKHUH
7RGD\LW¶VDQDPDOJDPDWLRQRIILVKHUIRONVSRUWZRUNHUVFRQVWUXFWLRQODERXUHUVYHQGRUVDQGVXSSRUWZRUNIRUFHIRU
WKH FRPPHUFLDO KXERI'LYLVRULD WKDW UHVLGHV LQ%$6(&27KH\FRQVLVWPRVWO\RIGDLO\ZDJH HDUQHUV%$6(&2
IRUPDOO\EHFDPHSDUWRI0DQLOD¶VJHRSROLWLFDOVSKHUHLQDVLWZDVDFNQRZOHGJHGWREH%DUDQJD\=RQH
7KHµEDUDQJD\¶LVWKH3KLOLSSLQHVEDVLFJRYHUQPHQWXQLWWKDWPDNHVXSWKHGLVWULFWV]RQHVPXQLFLSDOLWLHVDQGFLWLHV
7KHJRYHUQPHQWRIWKHQ3UHVLGHQW&RUD]RQ&$TXLQRDSSURSULDWHGWKHVKLS\DUGLQZKLFKZDVDFTXLUHGHDUOLHU
E\WKH5RPXDOGH]IDPLO\LQWKHWLPHRIWKH0DUFRVGLFWDWRUVKLSDVLWZDVSDUWRIWKHVSRLOVRIWKHFRUUXSWLRQRIWKH
UHJLPH7KHUHZDVDSURJUHVVLRQRIGHPROLWLRQRILQIRUPDOVHWWOHPHQWVLQ4XH]RQ&LW\DQG0HWURSROLWDQ0DQLODIURP
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 DQG %$6(&2 EHFDPH WKH UHORFDWLRQ VLWH RI WKH JRYHUQPHQW 7KLV KDV VWHSSHG XS WKH JURZWK RI WKH
%DUDQJD\HYHQPRUH:LWKDJURZLQJVHWWOHPHQW LWKDVDWWUDFWHGSURIHVVLRQDO LQIRUPDOVHWWOHUV\QGLFDWHV WKDWVROG
KRXVHVLQWKHDUHDIURP3+3WR3+3

6WXG\'HVLJQ6SHFLILFDWLRQV

0XOWL0HWKRG)LHOG%DVHGUHVHDUFKGHVLJQ

3RSXODWLRQ'HVFULSWLRQ

%$6(&2&RPSRXQG¶VSRSXODWLRQDVRI0D\LVZLWKDQDQQXDOSRSXODWLRQJURZWKUDWHRI
RQ DQ DUHD RIKHFWDUHV RI UHFODLPHG ODQGZLWK KHFWDUHV SURFODLPHG DV ODQG IRU VRFLDOL]HGKRXVLQJ
3RSXODWLRQRI0DQLODLVDWDVRI0D\

6DPSOLQJ6WUDWHJ\

7KHVWXG\ZLOOXWLOL]HGWKHQRQSUREDELOLW\SXUSRVLYHWHFKQLTXHGXHWRWKHLQIRUPDOGHPRJUDSKLFSURILOHRI
WKHDUHDDVWKHSRSXODWLRQOLVWLQJFDQQRWEHSURYLGHGE\WKH%DUDQJD\6DPSOHVL]HIRUWKHKRXVHKROGZDVGHWHUPLQHG
XVLQJE\XVLQJWKH6ORYLQ¶VIRUPXODZLWKnRUWKHWDUJHWSRSXODWLRQWREHVXUYH\HGZLOOEH7KLVWKHQZLOOEHZLWK
DFRQILGHQFHOHYHORIDQGDPDUJLQRIHUURURI7KLVZDVDOVRFRPSDUHGWKURXJKWKHWDEOHIRU'HWHUPLQLQJ
0LQLPXP 5HWXUQHG 6DPSOH 6L]H IRU D *LYHQ 3RSXODWLRQ 6L]H IRU &RQWLQXRXV DQG &DWHJRULFDO 'DWD E\ %DUWOHWW
.RWHUOLNDQG+LJJLQV

0DLQ6WXG\9DULDEOHV

7DEOH0DLQ6WXG\9DULDEOHV

&RPSRVLWH
6FDOH1R
9DULDEOH  1R RI
,WHPV
4XHVWLRQQDLUH
,WHP1R
,OOXVWUDWLYH,WHP
, 6XVWDLQDEOH 'HYHORSPHQW
.QRZOHGJH&RPSRVLWH6FDOH
6'.  6' :H DUH DZDUH RI
VXVWDLQDEOHGHYHORSPHQW
,, &OLPDWH &KDQJH $ZDUHQHVV
&RPSRVLWH6FDOH
&&$  &&$ &OLPDWH FKDQJH LV
LQIOXHQFLQJ WKHIUHTXHQF\
DQG LQWHQVLW\ RI ZHDWKHU
HYHQWV
,,, &OLPDWH &KDQJH &RQFHUQ
&RPSRVLWH6FDOH
&&&  &&& :H DUH FRQFHUQHG DERXW
FOLPDWH FKDQJH DOVR
NQRZQDVJOREDOZDUPLQJ
DQGZKDW LWFDQGR WRPH
DQGP\IDPLO\
,9 &OLPDWH &KDQJH 5LVN
3HUFHSWLRQ&RPSRVLWH6FDOH
&&53  &&53 7KHULVNRIFOLPDWHFKDQJH
H[HUWLQJ D VLJQLILFDQW
LPSDFW RQ WKH
HQYLURQPHQW LQ \RXU
%$6(&2ZLOOEHKLJK
9 3HUFHLYHG&RQWURORI&OLPDWH
&KDQJH&RPSRVLWH6FDOH
3&&&  3&&& :KHQ FRQVLGHULQJ WKH
FKDOOHQJHV RI FOLPDWH
FKDQJH LW LV LPSRUWDQW WR
ORRN IRU WKLQJV WKDW , FDQ
DGGUHVVDQGFKDQJHLQP\
HYHU\GD\OLIH
9, &OLPDWH &KDQJH 'LVWUHVV
&RPSRVLWHVFDOH
&&'  &&' :H H[SHULHQFH VRPH
GLVWUHVVHDFKWLPH,VHHRU
UHDG PHGLD FRYHUDJH RI
WKH OLNHO\ LPSDFWV DQG
FRQVHTXHQFHV RI FOLPDWH
FKDQJH
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9,, 6HOIHIILFDF\ IRU &OLPDWH
&KDQJH&RPSRVLWH6FDOH
6(&&  6(&& ,EHOLHYHP\DFWLRQVKDYH
D SRVLWLYH LQIOXHQFH RQ
KRZ,IHHODQGWKLQNDERXW
FOLPDWH FKDQJH DQG
HQYLURQPHQWDO SUREOHPV
JHQHUDOO\
9,,, 5HVSRQVLELOLW\ WR $FW IRU
&OLPDWH &KDQJH &RPSRVLWH
6FDOH
5$&&  5$&& ,W LV RXU UHVSRQVLELOLW\ WR
KHOS WR GR VRPHWKLQJ
DERXWFOLPDWHFKDQJH
,; (QYLURQPHQWDO $ZDUHQHVV
&RPSRVLWH6FDOH
($  ($ 7KH FRQGLWLRQ RI WKH
HQYLURQPHQW LQ WKHZRUOG
WRGD\LVH[FHOOHQW
; 'LVDVWHU 5LVN $ZDUHQHVV
&RPSRVLWH6FDOH
'5$  '5$ :H KDYH H[SHULHQFHG D
GLVDVWHU
;, 'LVDVWHU 5LVN &RQFHUQ
&RPSRVLWH6FDOH
'5&  '5& :H DUH FRQFHUQHG WKDW
%$6(&2 FRXOG EH
DIIHFWHGE\W\SKRRQ
;,, 'LVDVWHU 5LVN 3HUFHSWLRQ
&RPSRVLWH6FDOH
'53  '53 ,IGLVDVWHUVOLNHW\SKRRQV
HDUWKTXDNHV DQG ILUH ZLOO
KDSSHQ LQ %$6(&2 P\
KRXVHFDQEHDIIHFWHG
;,,, 3HUFHLYHG &RQWURO RI
'LVDVWHU 5LVN &RPSRVLWH
6FDOH
3&'5  3&'5 ,QGLYLGXDOV PDNLQJ
FKDQJHVLQWKHLUHYHU\GD\
EHKDYLRXUV FDQ
FROOHFWLYHO\ PDNH D UHDO
GLIIHUHQFH LQ DGGUHVVLQJ
WKH FKDOOHQJHV RI GLVDVWHU
ULVNV
;,9 'LVDVWHU 5LVN 'LVWUHVV
&RPSRVLWH6FDOH
'5'  '5' :H H[SHULHQFH GLVWUHVV
HDFK WLPH WKHUH LV D
GLVDVWHU
;9 6HOIHIILFDF\ IRU 'LVDVWHU
5LVN&RPSRVLWH6FDOH
6('5  6('5 ,W LV P\ UHVSRQVLELOLW\ WR
KHOS WR GR VRPHWKLQJ
DERXW GLVDVWHU ULVN
UHGXFWLRQ
;9, 5HVSRQVLELOLW\ WR $FW IRU
'LVDVWHU 5LVN &RPSRVLWH
6FDOH
5$'5  5$'5 ,IHHODVHQVHRIXUJHQF\WR
FKDQJH P\ EHKDYLRXU WR
KHOSUHGXFHGLVDVWHUULVNV
;9,, %XLOGLQJ 5HVLOLHQFH
&RPSRVLWH6FDOH
%5  %5 :H GLVFXVV ZLWK WKH
IDPLO\ PHPEHUV RXU
GLVDVWHU PDQDJHPHQW
SODQ
;9,,, $GDSWLYH &DSDFLW\
&RPSRVLWH6FDOH
$&  $& ,W LV RXU UHVSRQVLELOLW\ WR
SUHSDUHIRUGLVDVWHUULVNV
;,; ,QGLUHFW ([SRVXUH
&RPSRVLWH6FDOH
,(  ,( :HJHWLQIRUPDWLRQDERXW
FOLPDWH FKDQJH DQG
GLVDVWHUULVNVIURP79
;; 7UXVW&RPSRVLWH6FDOH 7  7 :H WUXVW WKH FLW\
JRYHUQPHQW WR WDNH
DSSURSULDWH DFWLRQ RQ
GLVDVWHUULVNUHGXFWLRQ
;;, *UHHQ ,GHQWLW\ &RPSRVLWH
6FDOH
*,  *, :HVKRXOGWDNHFDUHRIWKH
HQYLURQPHQW
;;,, &RQQHFWLRQ WR 1DWXUH
&RPSRVLWH6FDOH
&1  &1 :HDUHSDUWRIQDWXUH
;,,, 0RWLYDWLRQ&RPSRVLWH6FDOH 0  0 :H IHHO D SHUVRQDO
REOLJDWLRQ WR GRZKDWZH
FDQ WR SUHYHQW FOLPDWH
FKDQJH DQG UHGXFH
GLVDVWHUULVNV
;,9 &RSLQJ&RPSRVLWH6FDOH &  & /RRNIRUWKHJRRGLQZKDW
LVKDSSHQLQJ
;9 %HKDYLRXU&RPSRVLWH6FDOH %  % :H DUH SDUW RI WKH
FRPPXQLW\EDVHGGLVDVWHU
PDQDJHPHQW
RUJDQL]DWLRQ
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
7DEOH&URQEDFK¶V5HOLDELOLW\7HVW

 9DULDEOH 9DULDEOH &URQEDFK
VĮ 1RILWHPV
, 6XVWDLQDEOH'HYHORSPHQW.QRZOHGJH 6'.  
,, &OLPDWH&KDQJH$ZDUHQHVV &&$  
,,, &OLPDWH&KDQJH&RQFHUQ &&&  
,9 &OLPDWH&KDQJH5LVN3HUFHSWLRQ &&53  
9 3HUFHLYHG&RQWURORI&OLPDWH&KDQJH 3&&&  
9, &OLPDWH&KDQJH'LVWUHVV &&'  
9,, 6HOIHIILFDF\IRU&OLPDWH&KDQJH 6(&&  
9,,, 5HVSRQVLELOLW\WR$FWIRU&OLPDWH&KDQJH 5$&&  
,; (QYLURQPHQWDO$ZDUHQHVV ($  
; 'LVDVWHU5LVN$ZDUHQHVV '5$  
;, 'LVDVWHU5LVN&RQFHUQ '5&  
;,, 'LVDVWHU5LVN3HUFHSWLRQ '53  
;,,, 3HUFHLYHG&RQWURORI'LVDVWHU5LVNV 3&'5  
;,9 'LVDVWHU5LVN'LVWUHVV '5'  
;9 6HOI(IILFDF\IRU'LVDVWHU5LVN 6('5  
;9, 5HVSRQVLELOLW\WR$FWIRU'LVDVWHU5LVN 5$'5  
;9,, %XLOGLQJ5HVLOLHQFH %5  
;9,,, $GDSWLYH&DSDFLW\ $&  
;,; ,QGLUHFWH[SRVXUH ,(  
;; 7UXVW 7  
;;, *UHHQ,GHQWLW\ *,  
;;,, &RQQHFWLRQWR1DWXUH &1  
;;,,, 0RWLYDWLRQ 0  
;;,9 &RSLQJ &  
;;9 %HKDYLRXU %  

'DWD0HDVXUH

7KHVWXG\ZLOOEHDQFKRUHGRQSULPDU\DQGVHFRQGDU\GDWDWRHQJDJHWKHUHVHDUFKSUREOHPVWRDWWDLQLWVJRDOV
3ULPDU\GDWDZLOOEHGHULYHGIURPWKHVXUYH\IRFXVJURXSGLVFXVVLRQVDQGLQWHUYLHZRINH\LQIRUPDQWVDQGH[SHUWV
$FRPSUHKHQVLEOHTXHVWLRQQDLUHWHPSODWHWKDWFDQLQYHVWLJDWHSXEOLFNQRZOHGJHDQGULVNSHUFHSWLRQRIFOLPDWHFKDQJH
DQGGLVDVWHUULVNV LVQHHGHGDPLGVW WKHPRXQWLQJDSSUHKHQVLRQVRQWKHLQFUHDVLQJIUHTXHQFLHVDQGVFDOHRIQDWXUDO
KD]DUGV 7KH FKU\VDOLV RI VXLWDEOHPLWLJDWLRQ DQG DGDSWDWLRQ VWUDWHJLHVZLOO QRW RQO\ JHUPLQDWH IURP WKH SK\VLFDO
VFLHQFHVVLQJOHKDQGHGO\EXWDOVRZLWKWKHDPDOJDPDWLRQRIWKHFRQVLGHUDWLRQRISXEOLFNQRZOHGJHDQGSHUFHSWLRQRI
FOLPDWHFKDQJHDQGGLVDVWHUULVNV
7KHLQVWUXPHQWSUREHVWKHVRFLRGHPRJUDSKLFSURILOHRIWKHVXUYH\SDUWLFLSDQWV7KHTXHVWLRQQDLUHZLOOEH
DGPLQLVWHUHGWRWKHVXUYH\SDUWLFLSDQWVLQELOLQJXDOIRUP±(QJOLVKDQG7DJDORJDQGZLOOXVHWKHSRLQW/LNHUW6FDOH
WRSUREHWKHVXUYH\SDUWLFLSDQWVULVNSHUFHSWLRQLQ%$6(&27KHLQVWUXPHQWDOVRFRQWDLQHGERWKFORVHGDQGRSHQ
HQGHGTXHVWLRQV7KHRSHQHQGHGTXHVWLRQVZLOOKHOSHOLFLWEHWWHUUHVSRQVHVQRWER[HGLQE\WKHFORVHGTXHVWLRQV7KH
DPDOJDPDWLRQRIFORVHGDQGRSHQTXHVWLRQVZLOOJLYHWKHVXUYH\UHSRUWZLWKTXDQWLILDEOHDQGFRPSUHKHQVLYHDQDO\VLV
7KHFORVHGTXHVWLRQVZLOOJHQHUDWHRXWFRPHVWKDWDUHHDVLO\SURFHVVHGULJKWDZD\DQGYLHZHGLQDTXLFNJODQFHUHYLHZV
ZKLOHWKHRSHQTXHVWLRQVZLOOSURYLGHPRUHGHWDLOVWKXVDFTXLULQJPRUHSURIXQGLW\DQGVLJQLILFDQFHWRWKHUHVHDUFK
7KHFRPSRVLWHPHDVXUHVZHUHDGDSWHGWKHIURPWKHUHVHDUFK³3XEOLFULVNSHUFHSWLRQVXQGHUVWDQGLQJVDQG
UHVSRQVHVWRFOLPDWHFKDQJHDQGQDWXUDOGLVDVWHUVLQ$XVWUDOLDDQG´)LQDO5HSRUWDQG$QQH[6DPSOH
+RXVHKROG8UEDQ5LVN4XHVWLRQQDLUH8UEDQ5LVN$VVHVVPHQWV8QGHUVWDQGLQJ'LVDVWHU	&OLPDWH5LVNLQ&LWLHV

'DWD*DWKHULQJ3URFHGXUH

6XUYH\ZLOOEHXVHGWRJDWKHULQIRUPDWLRQRQWKHULVNSHUFHSWLRQIRUWKHKRXVHKROGVDQGRWKHUVWDNHKROGHUVLQ
%$6(&27KHWRWDOSRSXODWLRQRI%$6(&2LVDVRI0D\DQGDERXWKRXVHKROGV3UHYLRXVO\
LWLVRIKHFWDUHVSDUWLWLRQHGLQWRIRXUPDLQEORFNV%LJ,VODQGKHFWDUHV'XPSLQJ6LWHKHFWDUHV6PDOO,VODQG
KHFWDUHVDQG6ZDPS\$UHDKHFWDUHV $VRI WKHSUHVHQW%$6(&2QRZKDVDQDUHDRIKHFWDUHVDV
SURFODLPHGIRUGLVSRVDOWRLWVDFWXDORFFXSDQWV
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7KHVXUYH\TXHVWLRQQDLUHFRQWDLQHGERWKFORVHGDQGRSHQHQGHGTXHVWLRQVZHUHDGPLQLVWHUHGIDFHWRIDFHWR
WKHKRXVHKROGUHVSRQGHQWV7KHVHPL±VWUXFWXUHGVXUYH\ZLOOEHJLYHQWRIRXUGLIIHUHQWJURXSVEDVHGLQ%$6(&2±
KRXVHKROGVVFKRROVJRYHUQPHQWDQGWKH1*2V7RSURYLGHDTXDOLWDWLYHGLPHQVLRQWRWKHVWXG\IRXUIRFXVJURXSV
ZLOOEHRUJDQL]HGFRQVLVWLQJRISDUWLFLSDQWVLQHDFK$OOWKHSDUWLFLSDQWVDUHOLYLQJLQWKH%$6(&2&RPSRXQG,Q
DGGLWLRQWKHIRFXVJURXSVIRUWKHKRXVHKROGVZHUHVWUDWLILHGE\ORFDWLRQWRHQVXUHUHVSRQGHQWVFDPHIURPDYDULHW\RI
ORFDWLRQVZLWKLQWKHDUHD7KHIRFXVJURXSVDUHGHVLJQHGWRDFTXLUHDPRUHGHWDLOHGXQGHUVWDQGLQJRILVVXHVUDLVHG
WKURXJKWKHDQDO\VLVRIUHVSRQVHVWRWKHVXUYH\ 

(WKLFDO&RQVLGHUDWLRQ

7KHVWXG\ZLOOEHDQFKRUHGE\WKHHWKLFDOSULQFLSOHVRIGRLQJJRRGDQGGRLQJQRKDUPDQGZLOOEHJXLGHGE\
WKHIROORZLQJILYHEDVLFHWKLFDOSULQFLSOHVREWDLQDQLQIRUPHGFRQVHQWIURPSURVSHFWLYHUHVHDUFKSDUWLFLSDQWV
LQIOLFWQRKDUPWRWKHSDUWLFLSDQWVSURWHFWWKHLUSULYDF\DQRQ\PLW\DQGFRQILGHQWLDOLW\NHHSDZD\IURPXVLQJ
PLVOHDGLQJSUDFWLFHVDQGJLYHSDUWLFLSDQWVWKHRSWLRQWROHDYHIURPWKHUHVHDUFK

0RGHRI$QDO\VLV 

7KHVWXG\ZLOOXVHWKHVWDWLVWLFDOHTXDWLRQPRGHOOLQJ6(0IRUWHVWLQJDQGDVVHVVLQJWKHFDXVDOUHODWLRQVRI
VWDWLVWLFDOGDWDDQGTXDOLWDWLYHFDXVDOSUHVXPSWLRQV7KHDQDO\VLVRIGDWDVHWVIURPWKHPL[HGPHWKRGVDSSURDFKDLPV
WRUHFRJQL]HWKHWDQJLEOHDUJXPHQWVRUWKHVLVLVWULDQJXODWLRQ7KLVZLOOHQWDLOWKHIXVLQJRITXDQWLWDWLYHDQGTXDOLWDWLYH
GDWDVHWVDQGYDU\LQJYLHZSRLQWVIURPGLIIHUHQWREVHUYHUV7ULDQJXODWLRQZLOOVXSSRUWWKHVWXG\EDODQFHWKHLQKHUHQW
SDUWLDOLW\RIWKHVLQJXODUPHWKRGREVHUYHUDQGWKHRU\UHVHDUFK7ULDQJXODWLRQZLOOSUHVHQWDPRUHSRWHQWYDOLGDWLRQ
WKDQWKHRQHVLGHGDSSURDFK,WZLOOSUHVHQWDFRPSUHKHQVLYHUHSUHVHQWDWLRQRIWKHFRQFHUQVLQ%$6(&2UHODWLYHWR
FOLPDWHFKDQJHDQGGLVDVWHU ULVNSHUFHSWLRQ 7ULDQJXODWLRQ LV LQ OLQHZLWK WKHJRDORI LQWHUGLVFLSOLQDU\DQGPXOWL
SURQJHGDSSURDFKIRUWKHVWXG\DQGZLOOEHXVHGWRDQFKRUWKHUHVHDUFK

0XOWLYDULDWH0RGHOSUHGLFWLQJEXLOGLQJVXVWDLQDEOHUHVLOLHQFHDQGLQFUHDVLQJDGDSWLYHFDSDFLW\

7KHFRQFOXGLQJSKDVHRIWKHGDWDDQDO\VLVZLOOHQWDLOWRPRGHOWKHUHODWLRQVKLSVLQYROYLQJHLJKWRIWKHNH\
FRPSRVLWHYDULDEOHV7KHVHDUH%HOLHILQFOLPDWHFKDQJH$ZDUHQHVVRIGLVDVWHUULVNV&RQFHUQVRYHUFOLPDWHFKDQJH
 GLVDVWHU ULVNV5LVN SHUFHSWLRQ'LVWUHVV 6HOIHIILFDF\5HVSRQVLELOLW\ WR DFW%XLOGLQJ VXVWDLQDEOH UHVLOLHQFH DQG
LQFUHDVLQJ$GDSWLYHFDSDFLW\7KHJRDOZLOOEHWRHVWDEOLVKRQWKHZKROHWKHJRRGQHVVRIILWRIWKHK\SRWKHVL]HGPRGHO
EDVHGRQWKHUHVXOWVWRHYDOXDWHWKLVPRGHOZLWKRWKHUPRGHOVWRGHYHORSDWKHRUHWLFDOO\MXVWLILDEOHEHVWILWWLQJPRGHO
WKURXJKDSURFHGXUHRIFXPXODWLYHGHYHORSPHQWLQPRGHOILWDQGWRHYDOXDWHWKHGLUHFWLQGLUHFWWRWDOLQYROYHPHQWRI
HDFKSUHGLFWRUWRWKHHOXFLGDWLRQRIWKHDGYDQFHGOHYHOYDULDEOHV

7DEOH9DULDEOHVLQFOXGHGLQ3DWK0RGHO3UHGLFWLQJ&OLPDWH&KDQJHDQG'LVDVWHU5LVNV$GDSWDWLRQ

/HYHO 9DULDEOH 1R RI
,WHPV
4XHVWLRQQDLUH
,WHP1RV
,OOXVWUDWLYH,WHP
 %HOLHILQFOLPDWHFKDQJH  6±6 6:HEHOLHYHLQFOLPDWHFKDQJH
 $ZDUHQHVVRIGLVDVWHUV  6±6 6:HDUHDZDUHRIWKHGLVDVWHUULVNV
 &RQFHUQIRUFOLPDWHFKDQJH  6±6 6 :H DUH FRQFHUQHG DERXW FOLPDWH
FKDQJH DOVR NQRZQ DV JOREDO ZDUPLQJ
DQGZKDWLWFDQGRWR%$6(&2
 &RQFHUQIRUGLVDVWHUV  6±6 6 :H DUH FRQFHUQHG RI QDWXUDO
GLVDVWHUVWKDWFDQKDSSHQLQ%$6(&2
 5LVN SHUFHSWLRQ IRU FOLPDWH
FKDQJH
 66 6&OLPDWHFKDQJHZLOOKDYHDQHJDWLYH
LPSDFWRQ%$6(&2
 5LVNSHUFHSWLRQIRUGLVDVWHUV  6±6 6 'LVDVWHU ULVNV ZLOO EH H[HUWLQJ D
KLJK LPSDFW RQ WKH HQYLURQPHQW LQ
%$6(&2
 'LVWUHVVRYHUFOLPDWHFKDQJH  6±6 6:H H[SHULHQFH VRPH GLVWUHVV HDFK
WLPH,VHHRUUHDGPHGLDFRYHUDJHRIWKH
OLNHO\ LPSDFWV DQG FRQVHTXHQFHV RI
FOLPDWHFKDQJH
 'LVWUHVVRYHUGLVDVWHUV  6±6 6:H H[SHULHQFH GLVWUHVV HDFK WLPH
497 Rizalito M. Mercado /  Procedia Environmental Sciences  34 ( 2016 )  490 – 505 
WKHUHLVDGLVDVWHU
 6HOIHIILFDF\RQFOLPDWHFKDQJH  6±6 6,WLVRXUUHVSRQVLELOLW\WRKHOSWRGR
VRPHWKLQJDERXWFOLPDWHFKDQJH
 6HOIHIILFDF\RQGLVDVWHUV  6±6 6,SHUVRQDOO\IHHOWKDW,FDQPDNHD
GLIIHUHQFHZLWKUHJDUGWRGLVDVWHUULVNV
 5HVSRQVLELOLW\WRDFWRQFOLPDWH
FKDQJH
 6±6 6,IHHODVHQVHRIXUJHQF\WRFKDQJH
P\ EHKDYLRXU WR KHOS UHGXFH FOLPDWH
FKDQJH
 5HVSRQVLELOLW\ WR DFW RQ
GLVDVWHUV
 6±6 6,WLVRXUUHVSRQVLELOLW\WRKHOSWRGR
VRPHWKLQJDERXWGLVDVWHUULVNUHGXFWLRQ
 %XLOGLQJ UHVLOLHQFH RQ FOLPDWH
FKDQJHDQGGLVDVWHUULVNV
 6±6 6 :H GLVFXVV ZLWK WKH IDPLO\
PHPEHUVRXUGLVDVWHUPDQDJHPHQWSODQ
 $GDSWLYH FDSDFLW\ RQ FOLPDWH
FKDQJHDQGGLVDVWHUULVNV
 6±6 6 0\ UHVSRQVH WR WKH SRVVLEOH
FRQVHTXHQFHV RI FOLPDWH FKDQJH DQG
GLVDVWHUULVNVKDVPRYHGIURPDVHQVHRI
XQFHUWDLQW\DQGFRQFHUQWRDQDFFHSWDQFH
WKDW SURIRXQG FKDQJHV DUH WDNLQJ SODFH
DQGWKDW,PXVWDFWDFFRUGLQJO\

7KHK\SRWKHVL]HGPRGHOKDV IRXU OHYHOV7KH VLQJOHH[RJHQRXVYDULDEOHRQ OHYHOZDVEHOLHI LQ FOLPDWH
FKDQJHDQGDZDUHQHVVRIGLVDVWHUULVNVWKXV%HOLHI$ZDUHQHVVVLJQLI\WKHDFFHSWDQFHRIFOLPDWHFKDQJHDQGGLVDVWHU
ULVNDZDUHQHVVDVDUHFRJQL]HGREVHUYDEOHIDFWDQGVLWXDWLRQ7KLVZDVSODFHGDWOHYHOWRDFNQRZOHGJHWKDWEHOLHI
DQGDZDUHQHVVLVDSUHUHTXLVLWHLQKDYLQJFRQFHUQVSHUFHLYLQJULVNVIHHOLQJGLVWUHVVVHQVLQJHIIHFWLYHLQUHODWLRQWR
DQGRUGLVFHUQLQJDSHUVRQDOUHVSRQVLELOLW\WRZDUGVFOLPDWHFKDQJHDQGGLVDVWHUULVNV%HOLHIDQGDZDUHQHVVWKHRUL]HG
WRIRUHFDVWWKHILYHOHYHOLQWHUYHQLQJDVSHFWVZKLFKZHUHFRQFHUQIRUFOLPDWHFKDQJHDQGGLVDVWHUULVNV&RQFHUQ
SHUFHLYHGULVNVRIFOLPDWHFKDQJHLPSDFWVDQGGLVDVWHUULVNV5LVN3HUFHSWLRQGLVWUHVVDQGRWKHUQHJDWLYHHPRWLRQV
UHODWHGWRWKHLPSDFWVRIFOLPDWHFKDQJHDQGGLVDVWHUULVNV'LVWUHVVVHOIHIILFDF\OLQNHGWRFOLPDWHFKDQJHDQGGLVDVWHU
ULVNV6HOIHIILFDF\DQGVHQVLQJDUHVSRQVLELOLW\DQGPRWLYDWHG WRGRVRPHWKLQJ LQUHODWLRQ WRFOLPDWHFKDQJHDQG
GLVDVWHUULVNV5HVSRQVLELOLW\7KHVHYDULDEOHVDUHWKHQSURMHFWHGWRIRUHFDVWWKHOHYHOPHGLDWRURIEXLOGLQJUHVLOLHQFH
WR FOLPDWH FKDQJH DQG GLVDVWHU ULVNV %XLOGLQJ UHVLOLHQFH ZKLFKZLOO WKHQ GLUHFWO\ SUHGLFW WKH GHFLVLYH IDFWRU RI
DGDSWLQJ$GDSWLYHFDSDFLW\5HVSRQVLELOLW\DQG6HOIHIILFDF\DUHH[SHFWHGWRGLUHFWO\LQIOXHQFHDGDSWLYHFDSDFLW\
%XLOGLQJUHVLOLHQFHLVDJRRGPHGLDWRURIWKHHIIHFWVRIGLVWUHVVDQGUHVSRQVLELOLW\RQDGDSWLYHFDSDFLW\
7KHK\SRWKHVL]HGPRGHODGDSWVILUVWWZROHYHOVRIWKHPXOWLYDULDWHPRGHOSUHGLFWLQJFOLPDWHFKDQJHEHOLHIV
DQGEHKDYLRXUVIURPWKHUHVHDUFK³3XEOLFULVNSHUFHSWLRQVXQGHUVWDQGLQJVDQGUHVSRQVHVWRFOLPDWHFKDQJHDQGQDWXUDO
GLVDVWHUVLQ$XVWUDOLDDQG´)LQDO5HSRUW

)LJXUH+\SRWKHVL]HG0RGHORI$QWHFHGHQWVRI&OLPDWH&KDQJH DQG'LVDVWHU5LVNV LQ%XLOGLQJ5HVLOLHQF\ DQG
$GDSWLYH&DSDFLW\


5(68/76

'DWD&ROOHFWLRQDQG5HFUXLWPHQW

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)LJXUH+\SRWKHVL]HG0RGHO
5HVSRQVHUDWHVZHQWEH\RQGWKHUHTXLUHGn $FWXDOn  6XUYH\ZDVDGPLQLVWHUHG0D\±
6HSWHPEHU

3DUWLFLSDQWV'HVFULSWLRQV

0DMRULW\ RI WKH UHVSRQGHQWV DUH IURP WKH 1DWLRQDO &DSWLDO 5HJLRQ n     ZKLOH  RI WKH
UHVSRQGHQWVn  ZHUHIURPWKHW\SKRRQUDYDJHGDQGSRYHUW\EHOWRI(DVWHUQ9LVD\DVZKRHVFDSHGWKHSUREOHPV
RISRYHUW\DQGGLVDVWHUULVNVIURPWKHUXUDODUHDVRQO\WRIDFHWKHYHU\VDPHULVNVDQGFKDOOHQJHVLQWKHXUEDQDUHDDW
WKHLUYHU\WKUHVKROGRIWKHLUKRPHV
 
.H\)LQGLQJV

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)LJXUH(PHUJLQJ0RGHO
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
$GDSWLYHFDSDFLW\ZDVGLUHFWO\DQGSRVLWLYHO\SUHGLFWHGE\IRXUYDULDEOHV$ZDUHQHVVȕ  p
'LVWUHVVȕ p5HVSRQVLELOLW\ȕ pDQG5HVLOLHQFHȕ pDQGLQGLUHFWO\E\ILYH
YDULDEOHVSRVLWLYHO\E\$ZDUHQHVVȕ pDQG6HOIHIILFDF\ȕ pQHJDWLYHO\E\&RQFHUQ
ȕ p5LVN3HUFHSWLRQȕ p'LVWUHVVȕ p
5HVLOLHQFHZDVGLUHFWO\DQGSRVLWLYHO\SUHGLFWHGE\WKH/HYHOSUHGLFWRUYDULDEOH$ZDUHQHVVȕ 
pZLWKWKHVWURQJHVWHIIHFWDQGWZRYDULDEOHVRIWKH/HYHOSUHGLFWRUVSRVLWLYHO\E\6HOI(IILFDF\ȕ 
pDQGQHJDWLYHO\E\&RQFHUQȕ pDQGLQGLUHFWO\E\WKH/HYHOSUHGLFWRUYDULDEOHSRVLWLYHO\E\
$ZDUHQHVVȕ pDQGQHJDWLYHO\E\WKUHHYDULDEOHVRIWKH/HYHOSUHGLFWRUV6HOIHIILFDF\ȕ 
p'LVWUHVVȕ pDQG5LVN3HUFHSWLRQȕ pZLWK&RQFHUQQRWKDYLQJDQLQGLUHFW
LPSDFW7KH/HYHOSUHGLFWRUDFWLRQ±RULHQWHGYDULDEOH5HVSRQVLELOLW\GLGQRWKDYHDGLUHFWQRULQGLUHFWHIIHFWRQ
5HVLOLHQFH
$ZDUHQHVVGLUHFWO\DQGSRVLWLYHO\SUHGLFWHGDOOILYH/HYHOSUHGLFWRUV&RQFHUQȕ p5LVN
3HUFHSWLRQȕ p'LVWUHVVȕ p5HVSRQVLELOLW\ȕ pZLWK6HOI(IILFDF\ZLWK
WKHPRVWFRQFHQWUDWHGLPSDFWȕ pRQDOOOHYHOV/HYHOSUHGLFWRU5HVLOLHQFHȕ p/HYHO
YDULDEOH$GDSWLYH&DSDFLW\ȕ p
$VLJQLILFDQWSDWKZD\RQ7RWDO(IIHFWVZDVUHYHDOHGIURP$ZDUHQHVVWKURXJK6HOI(IILFDF\ȕ 
pWKHQ5HVSRQVLELOLW\ȕ pDQGWR$GDSWLYH&DSDFLW\ȕ pZLWKQRVLJQLILFDQWHIIHFW
RI5HVSRQVLELOLW\WR5HVLOLHQFH

7DEOH3DWK$QDO\VLV

'HVFULSWLYH5HVXOWV

7DEOH0HDQ5DQJHV

5DQJHV 6FDOH 'HVFULSWLRQ
    6WURQJO\'LVDJUHH6'
    'LVDJUHH'
    1HLWKHU$JUHHRU'LVDJUHH1
    $JUHH
    6WURQJO\$JUHH$

7DEOH6(09DULDEOHV'HVFULSWLYH6'DQG0HDQ

6(09DULDEOHV  6' 0HDQ 9, 5DQNLQJ
&OLPDWH&KDQJH$ZDUHQHVV &&$   $ 
&OLPDWH&KDQJH&RQFHUQ &&&   $ 
&OLPDWH&KDQJH5LVN3HUFHSWLRQ &&53   $ 
&OLPDWH&KDQJH'LVWUHVV &&'   $ 
6HOIHIILFDF\IRU&OLPDWH&KDQJH 6(&&   $ 
5HVSRQVLELOLW\WR$FWIRU&OLPDWH&KDQJH 5$&&   $ 
'LVDVWHU5LVN$ZDUHQHVV '5$   $ 
'LVDVWHU5LVN&RQFHUQ '5&   $ 
'LVDVWHU5LVNV3HUFHSWLRQ '53   $ 
'LVDVWHU5LVNV'LVWUHVV '5'   $ 
6HOIHIILFDF\IRU'LVDVWHU5LVNV 6('5   $ 
5HVSRQVLELOLW\WR$FWIRU'LVDVWHU5LVNV 5$'5   $ 
%XLOGLQJ5HVLOLHQF\ %5   $ 
Table Path Analysis 
Variables Awareness Efficacy Distress Perception Concern Resilience Responsibility Indirect Direct Total Indirect Direct Total Indirect Direct Total Indirect Direct Total Indirect Direct Total Indirect Direct Total Indirect Direct Total 
Efficacy .000 .901** .901** .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 
Distress .156** .428** .584** .000 .173 .173** .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 
Perception .430** .262** .692** .127** .000 .127** .000 .736** .736** .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
Concern .347** .281** .628** .094** .000 .094** .081** .464** .545** .000 .110* .110* .000 .000 .000 .000 .000 .000 .000 .000 .000 
Resilience .098 .444** .541** -.025** .294 .268** -.145** .000 -.145** -.029** .000 -.029** .000 -.266** -.266** .000 .000 .000 .000 .000 .000 
Responsibility .634** .206** .840** .040** .555 .595** .000 .229* .229* .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 
Capacity .437** .144** .581** .184** .000 .184** -.020** .399** .379** -.008** .000 -.008** -.069** .000 -.069** .000 .260** .260** .000 .076* .076* 
* Significant at .05 level                     
** Significant at .01 level                     
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$GDSWLYH&DSDFLW\ $&   $ 

7DEOH7RWDO9DULDEOHVGHVFULSWLYH6'DQG0HDQZLWK0HDQ5DQNLQJ

7RWDO9DULDEOHV'HVFULSWLYH  6' 0HDQ 9, 5DQNLQJ
*UHHQ,GHQWLW\ *,   6$ 
'LVDVWHU5LVNV3HUFHSWLRQ '53   $ 
'LVDVWHU5LVN&RQFHUQ '5&   $ 
&OLPDWH&KDQJH&RQFHUQ &&&   $ 
&OLPDWH&KDQJH5LVN3HUFHSWLRQ &&53   $ 
'LVDVWHU5LVNV'LVWUHVV '5'   $ 
&OLPDWH&KDQJH'LVWUHVV &&'   $ 
&RQQHFWLRQWR1DWXUH &1   $ 
5HVSRQVLELOLW\WR$FWIRU'LVDVWHU5LVNV 5$'5   $ 
6HOIHIILFDF\IRU'LVDVWHU5LVNV 6('5   $ 
0RWLYDWLRQ 0   $ 
6HOIHIILFDF\IRU&OLPDWH&KDQJH 6(&&   $ 
5HVSRQVLELOLW\WR$FWIRU&OLPDWH&KDQJH 5$&&   $ 
$GDSWLYH&DSDFLW\ $&   $ 
&OLPDWH&KDQJH$ZDUHQHVV &&$   $ 
&RSLQJ &   $ 
'LVDVWHU5LVN$ZDUHQHVV '5$   $ 
3HUFHLYHG&RQWURORI&OLPDWH&KDQJH 3&&&   $ 
3HUFHLYHG&RQWURORI'LVDVWHU 3&'   $ 
%XLOGLQJ5HVLOLHQFH %5   $ 
7UXVW 7   $ 
,QGLUHFW([SRVXUH ,(   1 
6XVWDLQDEOH'HYHORSPHQW.QRZOHGJH 6'.   1 
%HKDYLRXU %   1 
(QYLURQPHQWDO$ZDUHQHVV ($   ' 

',6&866,21

0DLQ)LQGLQJVRIWKH6WXG\

7KHPXOWLYDULDWHPRGHOSUHGLFWLQJFOLPDWHFKDQJHDQGGLVDVWHUULVNVDZDUHQHVVDQGEHKDYLRXUVVKRZHGWKDW
WKHUHLVDYHU\VWURQJ$ZDUHQHVVRIFOLPDWHFKDQJHDQGGLVDVWHUULVNVZKLFKSRVLWLYHO\LPSDFWV6HOIHIILFDF\'LVWUHVV
5LVN3HUFHSWLRQ&RQFHUQ5HVSRQVLELOLW\5HVLOLHQFHDQG$GDSWLYH&DSDFLW\  ,WZDVH[SHFWHG WKDW'LVWUHVVKDVD
QHJDWLYHLQIOXHQFHWR5HVLOLHQFHZKLFKFDQEHLQWHUSUHWHGDVWKHKLJKHUGLVWUHVVPHDQVORZHU5HVLOLHQFH'LVWUHVVFDQ
EHLPSURYHGWRKDYHDSRVLWLYHLQIOXHQFHRQ5HVLOLHQFH,WZDVXQH[SHFWHGWKDW5LVN3HUFHSWLRQDQG&RQFHUQDOVRKDYH
DQHJDWLYHLQIOXHQFHRQ5HVLOLHQFH$OWKRXJK5LVN3HUFHSWLRQ¶VHIIHFWZDVVPDOOFRPSDUHGWRWKHQHJDWLYHHIIHFWRI
&RQFHUQWR5HVLOLHQFHWKLVPD\EHLQWHUSUHWHGDVGHVSLWHWKHKLJK5LVN3HUFHSWLRQDQG&RQFHUQZHUHQRWHQRXJKWR
SRVLWLYHO\LQIOXHQFH5HVLOLHQFH$QRWKHUXQH[SHFWHGILQGLQJLVWKHQHJDWLYHLPSDFWVRI5LVN3HUFHSWLRQVPDOOHIIHFW
DQG&RQFHUQDOPRVWPHGLXPHIIHFWWR$GDSWLYH&DSDFLW\7KLVFRQQRWHVWKDWHYHQZLWKKLJKULVNSHUFHSWLRQDQG
FRQFHUQPD\QRWEHKLJKHQRXJKWRSRVLWLYHO\LQIOXHQFH$GDSWLYH&DSDFLW\
%$6(&2UHVLGHQWV&RQFHUQZDVFRQVWUDLQHGWRMXVWWKHPVHOYHVWKHLUIDPLOLHVDQGWKHFRPPXQLW\DQGWKH
SDVWGLVDVWHUVWKH\KDYHH[SHULHQFHG7KH\GRQRWKDYHSDUWLFXODUFRQFHUQVRQKD]DUGVWKDWKDYHQRW\HWWRWUDQVSLUH
OLNHDQHDUWKTXDNHOLTXHIDFWLRQDQGWVXQDPL7KH\DUHQRWDZDUHLIWKHLUOHYHOVRIFRQFHUQIRU'55ZHQWKLJKLQWKH
SDVWWZR\HDUV5LVN3HUFHSWLRQLVDQFKRUHGRQWKHSUHVHQWPRPHQWRQO\DQGLVQRWIRUZDUGORRNLQJ7KHVHIDFWRUV
WKHQKHOGEDFN WKHLUKLJKULVNSHUFHSWLRQ5HVLOLHQFHKRZHYHUVKRZV WKHZHDNHVW UHVSRQVHVIURPDPRQJWKHHLJKW
YDULDEOHVRIWKHK\SRWKHVL]HGPRGHO7KLVLVH[SODLQHGE\WKHYHU\ORZUHVLOLHQF\UDWHRIWKHUHVLGHQWVLQ%$6(&2$
FUXFLDOTXHVWLRQLQWKH5HVLOLHQFHVFDOHLVWKHDELOLW\RIWKHUHVLGHQWVWRERXQFHEDFNWKURXJKWKHLUSHUVRQDOVDYLQJV
DQGDYDLODELOLW\ORDQVIURPRUJDQL]DWLRQVLQWLPHVRIGLVDVWHUVZKLFKDUHERWKQRWDYDLODEOHWRWKHP
$GDSWLYH&DSDFLW\ DOVR VKRZVZHDN UHVSRQVHV %RWK RIZKLFK RYHUZKHOPV ULVN SHUFHSWLRQ DQG FRQFHUQ
UHVXOWLQJLQWRDQHJDWLYHLQIOXHQFHIURPWKHVHYDULDEOHVWRUHVLOLHQFHDQGDGDSWLYHFDSDFLW\7KH%$6(&2UHVLGHQWV
KLJK ULVN SHUFHSWLRQV GLVWUHVV DQG FRQFHUQ EDVHG RQ WKH GHVFULSWLYH DQG WKH HPHUJLQJPRGHO SUHVHQWV WKDW WKHVH
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YDULDEOHVQHJDWLYHO\LQIOXHQFHVUHVLOLHQFHDQGDGDSWLYHFDSDFLW\7KHUHLVDQHHGWRIXUWKHUHQKDQFHULVNSHUFHSWLRQ
DQGFRQFHUQWRSRVLWLYHO\LQIOXHQFHUHVLOLHQFHDQGDGDSWLYHFDSDFLW\$ZDUHQHVVLQWKHHPHUJLQJ6(0PRGHOKDVWKH
PDMRUSRVLWLYHLPSDFWRQDOOWKHYDULDEOHVRIWKHK\SRWKHVL]HGPRGHO6HOIHIILFDF\SRVWVELJHIIHFWWR5HVSRQVLELOLW\
WKLVWRRPXVWEHXWLOL]HGIXUWKHULQEXLOGLQJUHVLOLHQF\DQGLQFUHDVLQJDGDSWLYHFDSDFLW\7KHVLJQLILFDQWSDWKZD\RI
DZDUHQHVVWKURXJKVHOIHIILFDF\WKHQUHVSRQVLELOLW\WKHQDGDSWLYHFDSDFLW\VKRXOGEHKDUQHVVHGWRWKHIXOOHVWDVWKHVH
DUH WKH UHVLGHQWV¶ VWUHQJWKV 7KLV QRYHO ILQGLQJ VKRZV WKH UHOLDQFH RI WKH XUEDQ SRRU RQ WKHLU VHOI WR FRSH ZLWK
FKDOOHQJHVRIHYHU\GD\OLYLQJKDVSURYHGDGYDQWDJHRXVLQEXLOGLQJUHVLOLHQFHDQGLQFUHDVLQJDGDSWLYHFDSDFLW\
$Q HPHUJLQJK\SRWKHVLV LV EHLQJRIIHUHG WKDW KLJK ULVN SHUFHSWLRQV DORQHPD\ QRW EH WKH RQO\ EDVLV IRU
EXLOGLQJ UHVLOLHQF\ DQG DGDSWLYH FDSDFLW\2WKHU IDFWRUV OLNH DZDUHQHVV FRQFHUQ GLVWUHVV UHVSRQVLELOLW\ DQG VHOI
HIILFDF\SRVLWLYHO\LQIOXHQFHVUHVLOLHQF\DQGDGDSWLYHFDSDFLW\$ZDUHQHVVVHOIHIILFDF\DQGUHVSRQVLELOLW\KDVVKDSH
KRZWKHUHVLGHQWVRI%$6(&2FDQEXLOGUHVLOLHQFHDQGLQFUHDVHDGDSWLYHFDSDFLW\

0DLQ5HVXOWVZLWK5HIHUHQFHWR3UHYLRXV5HVHDUFK

7KHUHLVDQHHGWREXLOGVXVWDLQDEOHFOLPDWHDQGGLVDVWHUUHVLOLHQFHDPRQJLWVVWDNHKROGHUVWRZDUGVLQFUHDVLQJ
DGDSWLYHFDSDFLW\ZLWKFRQVLGHUDWLRQRQWKHVWUXFWXUDOFRQVWUDLQWVWKDWVWLOOPDGHWKHPGHFLGHWROLYHLQKLJKULVNDUHDV
,WLVYHU\LPSRUWDQWWRKDYHDFROODERUDWLYHJRYHUQDQFHRIWKHFLW\&LYLOVRFLHW\VKRXOGDOZD\VEHLQYROYHGLQWKH
PDQDJHPHQWDQGGHFLVLRQPDNLQJSURFHVVHVRIWKHFLW\7KHUHVKRXOGEHDQDPDOJDPDWLRQRIJRYHUQPHQWDOGHFLVLRQ
PDNLQJDQGSDUWLFLSDWRU\PDQDJHPHQW7KHVXSSRUWRINH\VWDNHKROGHUVLVSDUDPRXQWLQWKHJRYHUQDQFHRIXUEDQ
DUHDV:LWKWKHHYHUFKDQJLQJH[WUHPHZHDWKHUSDWWHUQVFRQFRPLWDQWZLWKVHYHUHQDWXUDOGLVDVWHUVLWKDVEURXJKWWKHUH
LVDQHHGIRUDFROODERUDWLYHUHVHDUFKDQGSROLF\DJHQGD5HVHDUFKHVDQGSROLF\PDNLQJERGLHVZLOOWKHQEHDEOHWR
UHVSRQGZLWKDJLOLW\RQWKHFKDOOHQJHVRIXUEDQYXOQHUDELOLW\UHVLOLHQFHDQGDGDSWDWLRQWRFOLPDWHFKDQJH6KLIWLQJ
ZHDWKHUSDWWHUQVEURXJKWIRUWKDQXQFHUWDLQIXWXUHWKDWZLOOEHEHVWDGGUHVVHGE\PXWXDOUHVSRQVHV

3ROLF\DQG3UDFWLFH,PSOLFDWLRQVRIWKH5HVHDUFK

$FDGHPLF UHVHDUFKHV RQ FOLPDWH FKDQJH DQG GLVDVWHU ULVNV FRXOG KHOS JHQHUDWH WKHRUHWLFDO DWWHQWLRQ DQG
SURPRWH UHDOLVWLF SDUWLFLSDWRU\ VWUDWHJLHV IRU SROLF\PDNHUV DQG SUDFWLWLRQHUV 1XPHURXV SROLFLHV LQ WKH SDVW WKDW
H[FOXGHGWKHSRRULQWKHGHYHORSPHQWSDUDGLJPQHHGHGWREHUHVWUXFWXUHG3ROLF\PDNHUVVKRXOGEHFRJQL]DQWRIWKHVH
SROLFLHVDQGKRZWKHVHLQWHUDFWZLWKRWKHUSROLFLHVWKDWIXUWKHUEXU\WKHPLQWKHSRYHUW\WUDSRIWKHGLVDVWHUUHKDELOLWDWH
GLVDVWHUF\FOH,QFOXGHWKHXUEDQSRRULQWKHSROLF\SURFHVV7KHVWXG\YDOLGDWHVWKHQHHGWRLQFRUSRUDWHH[SHULHQFHV
DQGDWWLWXGHVWRIUDPHZRUNVIRUEXLOGLQJUHVLOLHQFHDQGLQFUHDVLQJDGDSWLYHFDSDFLW\
$PRGHOLVYHU\PXFKQHHGHGDVDQ1*2EDVHGLQWKHDUHDODPHQWHGWKDWWKHJRYHUQPHQWKDV\HWWRFRPHXS
ZLWKDVXFFHVVIXOPRGHOWRDGGUHVVWKHFRQFHUQVRIWKHXUEDQSRRULQJHQHUDODQGQRWDEO\RQGLVDVWHUULVNV,WLVDODUPLQJ
WKDWVRPHDUHZLOOLQJWRKDYHKRXVLQJIDFLOLWLHVHYHQLQKLJKULVNDUHDVVRORQJDVWKHJRYHUQPHQWFDQKHOSPLWLJDWH
WKHVHULVNV7KH\DUHZLOOLQJWRVHWWOHZLWKWKLVW\SHRIDUUDQJHPHQWVRORQJDVWREHDVVXUHGRIWHQXUH6RPHJRYHUQPHQW
VRFLDOL]HGKRXVLQJSURMHFWVDQGUHORFDWLRQVLWHVDUHLQKLJKULVNDUHDVQHDUERGLHVRIZDWHUWKDWDUHHDVLO\GLVDVWHUDUHDV
GXULQJW\SKRRQV7KHVWXG\FDQFRQWULEXWHWRERWWRPXSXQGHUVWDQGLQJDVWKLVUHVHDUFKFDQVKDUHDEHWWHUNQRZOHGJH
RIWKHGLYHUVHFOLPDWHFKDQJHGLVDVWHUULVNSHUFHSWLRQVUHVSRQVHVDQGVWUDWHJLHVRIWKHXUEDQSRRU3ROLFLHVFDQWKHQ
EHFUDIWHGDQGLPSOHPHQWHGWKDWFDQIUDPHFOLPDWHFKDQJHDQGGLVDVWHUULVNLQWKHORFDOFRQWH[WRIWKHXUEDQSRRUZLOO
JHQHUDWHEURDGHUVXSSRUW
5LVNSHUFHSWLRQFDQEHXVHGWRIRFXVFRPPXQLFDWLQJULVNE\SUHVHQWLQJDZLGHUUDQJHRISRVVLEOHULVNVWRWKH
XUEDQSRRUPD\JHQHUDWHVXSSRUWRQEXLOGLQJUHVLOLHQFHDQGDGDSWLYHFDSDFLW\7KLVFRPPXQLFDWLRQZLOOPLQLPL]H
IHDUDQGZLOOEHDQFKRUHGRQORFDOFRQWH[WDQGFXOWXUH,QWHJUDWHVWUHQJWKVRIQDWXUDODQGVRFLDOVFLHQFHVWREHVWIRUHFDVW
PHDVXUHDQGFRQYH\FOLPDWHFKDQJHDQGGLVDVWHUULVNV7KLVZLOOWUDQVODWHWKDWULVNFRPPXQLFDWLRQZLWKLQWKHXUEDQ
SRRUFRPPXQLW\ZLOOQRWEHWKHVDPHDPRQJGLIIHUHQWFRPPXQLWLHVDUHDVDQGUHJLRQVWKXVWKHQHHGHQJDJHGLUHFWO\
ZLWK WKH XUEDQ SRRU WKURXJK DUHDEDVHG UHVHDUFK LQLWLDWLYHV 7KHUHZLOO EH YDU\LQJ DSSURDFKHV WR FOLPDWH FKDQJH
DGDSWDWLRQ

6WUHQJWKVDQG/LPLWDWLRQVRIWKH6WXG\

7KHK\SRWKHVL]HGPRGHOKDVLWVVKDUHRIZHDNQHVVDQGLVVROHO\EDVHGRQDSV\FKRORJLFDOYDQWDJHSRLQW7KLV
PRGHOZLOOEHVXEMHFWHGDQGLQIOXHQFHGE\RWKHUFRPSHWLQJPRGHOVE\VWUXFWXUDOFRQVWUDLQWVEH\RQGWKHLQIOXHQFHRI
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VXEMHFWVRIWKHVWXG\WKDWPD\LQFOXGHDQGQRWOLPLWHGWRWKHHFRQRPLFSROLWLFDOVRFLDODQGFXOWXUDOSHUVSHFWLYHV7KLV
VWXG\FDQFRQWULEXWHZLWKWKHXQGHUVWDQGLQJRIORFDOFOLPDWHFKDQJHDQGGLVDVWHUULVNSHUFHSWLRQVDQGUHVSRQVHVWKDW
FDQIDFLOLWDWHJOREDOSROLF\VROXWLRQVIRUWKHXUEDQSRRU

3HUVSHFWLYHVIRU)XWXUH:RUN

3RWHQWLDO UHVHDUFKHV FDQ EH GRQH GXH WR WKH LQFDSDFLW\ RI WKH VWXG\ WR DQVZHU WKH UHVHDUFK TXHVWLRQV
FRQFHSWXDORUWKHRUHWLFDOFRPSOLFDWLRQVWKHLPSHGLPHQWVRIWKHUHVHDUFKVWUDWHJ\DQGWKHTXHVWLRQRIUHVHDUFKTXDOLW\
)XWXUHUHVHDUFKVXJJHVWLRQVFDQHPDQDWHIURPUHVXOWVRIWKHVWXG\WKDWZDVQRWDQWLFLSDWHG7KHVHFDQEHOHDGLQWRQHZ
ZD\VWRH[SORUHLQIXWXUHVWXGLHV7KHUHPLJKWEHVRPHUHVHDUFKTXHVWLRQVWKDWZLOOQRWEHDQVZHUHGDQGDQHZUHVHDUFK
VWUDWHJ\ LQ WKH IXWXUH PD\ ZHOO H[SORUH WKLV UHVXOW )XWXUH UHVHDUFK FDQ H[DPLQH WKH YDOLGLW\ RI WKH FRQFHSWXDO
IUDPHZRUN RQ YDOXH RI LQFUHDVLQJ ULVN SHUFHSWLRQ WKDW JRHV EH\RQG EXLOGLQJ UHVLOLHQFH DQG LQFUHDVLQJ DGDSWLYH
FDSDFLW\:LOOWKHFRQFHSWXDOIUDPHZRUNVWLOOEHDSSOLFDEOHDWDGLIIHUHQWFRQWH[WORFDWLRQDQGRUFXOWXUH":LOOWKH
WKHRUHWLFDOPRGHOEHHIIHFWLYHLQSUDFWLFH":LOOWKHIUDPHZRUNVWLOOEHDSSOLFDEOHRQDGLIIHUHQWVRFLRHFRQRPLFFODVV
WKURXJKWKHOHQVRIWKHQRUWKRUVRXWKGLYLGH$VLDQRUZHVWHUQSHUVSHFWLYH"2SSRUWXQLWLHVDOVROLHLQIXUWKHUVWXGLHVLQ
WKHH[SDQVLRQRIWKHFRQFHSWXDOIUDPHZRUNRUWKHWKHRUHWLFDOPRGHO7KHVHFDQEHGRQHE\SURELQJWKHFRQVWUXFWVRU
YDULDEOHV WKDWZHUH LQWHJUDWHG EXWZDV QRW KLJKOLJKWHG LQ WKH VWXG\ LQYHVWLJDWLQJ IXUWKHU WKH UHODWLRQVKLSV RI WKH
FRQFHSWXDOIUDPHZRUNRUWKHRUHWLFDOPRGHORUWDOO\LQJPRUHFRQVWUXFWVRUYDULDEOHVWRWKHIUDPHZRUNRUPRGHO
7KHFRQFHSWXDOIUDPHZRUNRU WKHRUHWLFDOPRGHOFDQDOVREHUHHYDOXDWHGRYHU WLPHRUZKHQQHZWKHRULHV
KDYHHPHUJHGLQOLJKWRIUHFHQWHYHQWVWKDWFDQDOWHUWKHDQFKRUDJHRIWKHIUDPHZRUNRUPRGHO/RQJLWXGLQDOUHVHDUFK
FDQEHGRQHLQWKHIXWXUHWRSUREHULVNSHUFHSWLRQVLPSURYHPHQWRUGHFOLQH7KHUHDUHZLQGRZVIRUIXUWKHUUHVHDUFKHV
WKDWZLOOGHOYHGHHSO\LQWRWKLVWRSLFDVDPRUHUREXVWPHWKRGRORJ\PD\DGGUHVVWKHVWXG\PRUHHIIHFWLYHO\LQWKH
IXWXUH&RPSDUDWLYHPRGHOVIRUULVNSHUFHSWLRQDPRQJWKHKRXVHKROGVVWXGHQWVDQGWHDFKHUVLQ%$6(&2WREHWWHU
FRPSUHKHQGDQGDQFKRUWKHUHVHDUFK&RPSDUDWLYHVWXGLHVDFURVVGLIIHUHQWUHJLRQVFDQIXUWKHUDVVHVVDQGFRPSDUH
KRZ WKHVH YDULDEOHVPD\ DIIHFW WKH UHVLOLHQFH DQG DGDSWLYH FDSDFLW\ RI WKH XUEDQ SRRU WKDWPD\ EH VLJQLILFDQWO\
LQIOXHQFHG E\ FOLPDWH FKDQJH DQG GLVDVWHU ULVN SROLFLHV )XWXUH UHVHDUFK IRFXV RQ XQGHUVWDQGLQJ FOLPDWH FKDQJH
DGDSWDWLRQ DQG PLWLJDWLRQ FRXOG LQFOXGH DGGLWLRQDO PHDVXUHV WR EHWWHU XQGHUVWDQG WKH VRFLDO HFRQRPLF SROLWLFDO
FXOWXUDODQGSROLF\DVSHFWVRIFOLPDWHFKDQJHDQGGLVDVWHUULVNUHGXFWLRQ

&21&/86,21

7KHVWXG\KRSHVWRFRQFOXGHWKDWDPRUHSURIRXQGXQGHUVWDQGLQJRIULVNSHUFHSWLRQVUHVSRQVHVGHPRJUDSKLF
OLQNDJHVDQGVWUXFWXUDOFRQVWUDLQWVFRDOHVFHWRLQIOXHQFHWKHOHYHORIYXOQHUDELOLW\DW%$6(&2FRPSRXQG7KHUHVHDUFK
YDOLGDWHV WKH K\SRWKHVLV IRU ULVN SHUFHSWLRQ LQ WKH FRQWH[W RI WKH XUEDQ SRRU DQG WKH VWUXFWXUDO FRQVWUDLQWV WKDW
VXEMXJDWHVWKHKLJKOHYHORIULVNSHUFHSWLRQ,WSUHVHQWVWKDWDZDUHQHVVVHOIHIILFDF\DQGUHVSRQVLELOLW\DUHDOWHUQDWLYH
DSSURDFKHV LQ EXLOGLQJ UHVLOLHQFH DQG LQFUHDVLQJ DGDSWLYH FDSDFLW\ 5HIOHFWLYH DZDUHQHVV WKHQ RI WKHVH OHYHOV RI
YXOQHUDELOLW\ZLOOFRQWULEXWHLQEULGJLQJWKHODFXQDEHWZHHQH[SHUWVJRYHUQPHQWDQGWKHSXEOLFNQRZOHGJHRIFOLPDWH
FKDQJHDQGQDWXUDOGLVDVWHUV
7KHXVHDQGGHYHORSPHQWRI ORFDONQRZOHGJHDQGFXOWXUH LV LQWHJUDO WREXLOGLQJUHVLOLHQFHDQGHQKDQFLQJ
DGDSWLYHFDSDFLW\IRUFOLPDWHFKDQJHDQGGLVDVWHUULVNUHGXFWLRQ7KHUHVKRXOGEHDOLQNEHWZHHQVFLHQFHEDVHGDQG
LQGLJHQRXVNQRZOHGJHLQWKHVWUDWHJLHV7KHUHVKRXOGEHDOLQNEHWZHHQWKHH[SHUWVDQGWKHSHRSOH7KHUHVHDUFK
DVSLUHV WRYDOLGDWH WKHLPSRUWDQFHRI ORFDONQRZOHGJHDQGFXOWXUH LQUHGXFLQJYXOQHUDELOLW\DQGLQ WKHDGRSWLRQRI
GLVDVWHUULVNUHGXFWLRQVWUDWHJLHVIRUWKHXUEDQSRRU
7KHVWXG\YDOLGDWHVWKHLPSRUWDQFHRIQDWXUDODQGVRFLDOVFLHQFHVLQDUFKLWHFWXUDOGHVLJQDQGSODQQLQJ7KH
UHVXOWV RI WKH UHVHDUFKPD\ DQFKRU WKH FRQFHSWXDO SODQQLQJ GHVLJQ DQG WKH YLDEOH LPSOHPHQWDWLRQ RI XUEDQSRRU
FRPPXQLWLHVDQGKRXVLQJ$FDGHPLFUHVHDUFKHVRQFOLPDWHFKDQJHDQGGLVDVWHUULVNVFRXOGKHOSJHQHUDWHWKHRUHWLFDO
DWWHQWLRQDQGSURPRWHUHDOLVWLFSDUWLFLSDWRU\VWUDWHJLHVIRUSROLF\PDNHUVDQGSUDFWLWLRQHUV)XWXUHUHVHDUFKDQGSROLFLHV
FDQ EH VWUXFWXUHG IRUPRUH SDUWLFLSDWLRQ LQ EXLOGLQJ UHVLOLHQFH DQG LQFUHDVLQJ DGDSWLYH FDSDFLW\ DPRQJ WKHPRVW
YXOQHUDEOHVHFWRUVRIWKHSRSXODWLRQ
7KHOHVVRQVRIVXSHUW\SKRRQ+DL\DQ<RODQGDZDVVXFFHVVIXOLQPLQLPL]LQJWKHLPSDFWVRIVXSHUW\SKRRQ
+DJXSLW5XE\RQO\WREHIRUJRWWHQDWUHFHQWWURSLFDOVWRUP-DQJPL6HQLDQJZLWKDGHDWKWROORIPLVVLQJDQG
3KSELOOLRQLQGDPDJHV7KHUHLVDQXUJHQWQHHGWRIXUWKHULPSURYHGLVDVWHUULVNUHGXFWLRQ7KHQDWLRQDOJRYHUQPHQW
KDVSULRULWL]HGGLVDVWHUULVNUHGXFWLRQZLWKDEXLOGEDFNEHWWHUVWUDWHJ\EXWWKLVZLOOEHDOOIRUQDXJKWDVFRUUXSWLRQ
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DQGDµIHXGDOLVWLFHFRQRP\¶VXVWDLQHGE\WKHUXOLQJHOLWHSRZHUIXOODQGORUGVRIWKH&RQJUHVVFRQWLQXHVWRSHUYDGH
WKHV\VWHP3DWURQDJHSROLWLFVLVWKHUHDVRQZK\WKHJRYHUQPHQWIDLOHGWRSURYLGHSURWHFWLRQDQGUHOLHIIURPGLVDVWHUV
WR WKH SRRU DW KLJK ULVN DUHDV 7KH SDWURQDJH V\VWHP LV GHHSO\ ZRYHQ LQWR WKH VRFLRFXOWXUDO IDEULF RI GLVDVWHU
PDQDJHPHQWLQWKHFRXQWU\HYHQZLWKWKHHQDFWPHQWRI³7KH3KLOLSSLQH'LVDVWHU5LVN5HGXFWLRQDQG0DQDJHPHQW
$FWRI´7KHLPEDODQFHRIDWRZQ¶VEXGJHWOHYHODQGLWVYXOQHUDELOLW\WRW\SKRRQVDQGHDUWKTXDNHVLVDQRWKHU
IDFWRULQWKLVIDLOXUH/RFDOJRYHUQPHQWXQLWVZKREHORQJWRWKHORZHUFODVVLILFDWLRQRIWRZQVDQGPXQLFLSDOLWLHVZLWK
ORZHUUHYHQXHVDUHWKHRQHVZLWKKLJKHUYXOQHUDELOLWLHV7KHVHWKHQSUHVHQWVORZHUUHVRXUFHVIRUWKHLUGLVDVWHUULVN
UHGXFWLRQDQGPDQDJHPHQW IXQGV6WUXFWXUDO LQMXVWLFHSHUYDGHV WKHSROLWLFDO VRFLDODQGHFRQRPLFVSKHUHVRI WKH
FRXQWU\3ROLWLFDOG\QDVWLHVKDYHSHUSHWXDWHGWKHLUKROGRQSROLWLFDOSRZHURQPRVWRIWKHFRXQWU\¶VSRYHUW\VWULFNHQ
DUHDV7KHUHFHQWW\SKRRQYLFWLPVKDYH\HWWREHIXOO\UHKDELOLWDWHGPRUHWKDQD\HDUDIWHU+DL\DQKLW
7KHUHLVKRZHYHUDJOLPPHURIKRSHDVWKHH[SHULHQFHRIWKHSHRSOHLQ6DQ,VLGUR1XHYD(FLMDLQWKHLVODQG
RI/X]RQLQVKRZHGKRZFLYLFHQJDJHPHQWVDYHGWKHWRZQIURPW\SKRRQDQGIORRGVDQGUHFHQWO\RIWKHLVODQG
RI 7XODQJ 'L\RW 6DQ )UDQFLVFR WRZQ RI WKH SURYLQFH RI &HEX GXULQJ W\SKRRQ +DL\DQ VKRZHG WKDW GLVDVWHU
SUHSDUHGQHVVLVZRUWKWKHWLPHDQGHIIRUWWKDWWKHFRPPXQLW\DQGLWVVWDNHKROGHUVKDYHLQYHVWHGLQ:LWKWKHOHDGHUVKLS
RILWVIRUPHUPD\RUWKHWRZQKDVZRQWKH8QLWHG1DWLRQ¶V6DVDNDZD$ZDUGIRU'LVDVWHU5LVN5HGXFWLRQLQIRU
LWVFRPPXQLW\EDVHGGLVDVWHUULVNUHGXFWLRQPRGHOEDVHGRQWKHµ3XURNV\VWHP¶ZKLFKLVDQLQGLJHQRXVPHWKRGRI
VHOIRUJDQL]DWLRQ LQ WKH ORFDO YLOODJHV7UDQVIRUPDWLRQDO FKDQJH LV YHU\ PXFK QHHGHG NH\ WR HPSRZHU GLVDVWHU
SUHSDUHGQHVV,QYHVWLQJWLPHDQGUHVRXUFHVKDYHSURYHQWKDWSUHSDUHGQHVVDOZD\VSD\VLQWKHORQJUXQDVWKHSHRSOH
RI7XODQJ'L\RWIRXQGRXWDVLWUHVXOWHGLQVDYLQJDOOWKHLUOLYHV
$ VWXG\EDVHG RQ D VHYHQ\HDU VL[FRXQWU\ VWXG\RIPRUH WKDQ SRRU KRXVHKROGV KDV VKRZQ WKDW
SURYLGLQJ VKRUW WHUP LQWHUYHQWLRQFRQFRPLWDQWZLWK ORQJ WHUPVXSSRUWKDV\LHOGHGSRVLWLYH UHVXOWV IRU WKHSRRU WR
JUDGXDWHWRDVXVWDLQDEOHZD\RIOLIH3UHSDUHGQHVVLVDO\QFKSLQWRVXVWDLQDEOHGHYHORSPHQWLQDGLVDVWHUVWULFNHQ
FRXQWU\OLNHWKH3KLOLSSLQHV,W LVQRWDQRSWLRQEXWQHFHVVDU\FRPSRQHQWRIGHYHORSPHQW7KLVZLOOEHDFRQVWDQW
FRQVLVWHQW DQG LWHUDWLYH SURFHVV WKDW HQVXUHV GHYHORSPHQW 'LVDVWHU ULVN UHGXFWLRQ LV LPSRUWDQW WR VXVWDLQDEOH
GHYHORSPHQWVWUDWHJLHV6XVWDLQDEOHGHYHORSPHQWVKRXOGDOVREHUHVLOLHQWGHYHORSPHQW
'HFUHDVHGSRYHUW\UHIRUPDQGVWUXFWXUDOFKDQJHDUHGHILQLWHO\QHHGHGDQGWKH)LOLSLQRVFDQEHKDUGZLUHGWR
EXLOGVXVWDLQDEOHUHVLOLHQFHDQGLQFUHDVHDGDSWLYHFDSDFLW\7KHVHIDFWRUVZLOOHYHQWXDOO\LQIOXHQFHWKHGHFLVLRQVWKDW
LPSDFWWKHLUOLYHVFDQWKHQFRQWULEXWHWRDUHFRYHU\WKDWHPSRZHUWKHXUEDQSRRUKRXVHKROGVWREHWWHUFRSHZLWKFOLPDWH
FKDQJHDQGWKHQH[WGLVDVWHU

$&.12:/('*(0(176

8QLYHUVLW\RI6DQWR7RPDV
2IILFHIRU*UDQWV(QGRZPHQWVDQG3DUWQHUVKLSVLQ+LJKHU(GXFDWLRQ2*(3

7KH2VFDU0/RSH]&HQWHUIRU&OLPDWH&KDQJH$GDSWDWLRQDQG'LVDVWHU5LVN0DQDJHPHQW)RXQGDWLRQ,QF

3RO\WHFKQLF8QLYHUVLW\RIWKH3KLOLSSLQHV$UFKLWHFWXUHVWXGHQWV

'U0DQXHO50RUJD
7KH*UDGXDWH6FKRRO
8QLYHUVLW\RI6DQWR7RPDV

'U-RFHO\Q5LYHUD/XWDS
&ROOHJHRI(QJLQHHULQJDQG$UFKLWHFWXUH
3RO\WHFKQLF8QLYHUVLW\RIWKH3KLOLSSLQHV

$OOHQ'&DUUHRQ
,QVWLWXWHIRU'DWDDQG6WDWLVWLFDO$QDO\VLV
3RO\WHFKQLF8QLYHUVLW\RIWKH3KLOLSSLQHV

/HV3DXO9DOGH]
&ROOHJHRI1XUVLQJ
8QLYHUVLW\RI6DQWR7RPDV

5()(5(1&(6

504   Rizalito M. Mercado /  Procedia Environmental Sciences  34 ( 2016 )  490 – 505 
 $JHQFH )UDQFH3UHVVH  'HDGOLHVW W\SKRRQV LQ WKH 3+ Rappler  1RYHPEHU  $YDLODEOH IURP
KWWSZZZUDSSOHUFRPQDWLRQGHDGOLHVWW\SKRRQVSK$FFHVVHG'HFHPEHU
 %DQNRII*Cultures of Disaster: Society and Natural Hazards in the Philippines/RQGRQ5RXWOHGJH&XU]RQ
 %DQNRII*$KLVWRU\RISRYHUW\7KHSROLWLFVRIQDWXUDOGLVDVWHUVLQWKH3KLOLSSLQHV±The Pacific Review

 ,%21 )RXQGDWLRQ   <HDUHQG %LUGWDON $YDLODEOH IURP KWWSLERQRUJLERQBELUGWDONSKS"SDJH 	LG  $FFHVVHG 
-DQXDU\
 ,%21)RXQGDWLRQ  0LG\HDU %LUGWDON$YDLODEOH IURP KWWSLERQRUJLERQBELUGWDONSKS"SDJH 	LG  $FFHVVHG RQ 
$XJXVW
 *DLOODUG-&/LDP]RQ&&	9LOODQXHYD-'µ1DWXUDO¶GLVDVWHU"$UHWURVSHFWLQWRWKHFDXVHVRIWKHODWHW\SKRRQGLVDVWHU
LQ(DVWHUQ/X]RQ3KLOLSSLQHV(QYLURQPHQWDO+D]DUGV
 3DUNV %& 	 5REHUWV -7  *OREDOL]DWLRQ 9XOQHUDELOLW\ WR &OLPDWH &KDQJH DQG 3HUFHLYHG ,QMXVWLFH Society & Natural 
Resources: An International Journal
 /DJPD\$0)$JDWRQ53 %DKDOD0$&%ULRQHV-%/7&DEDFDED.0&&DUR&9&'DVDOODV//*RQ]DOR/$/
/DGLHUR&1/DSLGH]-30XQJFDO07)3XQR-955DPRV00$&6DQWLDJR-6XDUH]-.7DEOD]RQ-3'HYDVWDWLQJ
VWRUPVXUJHVRI7\SKRRQ+DL\DQ, International Journal of Disaster Risk Reduction.±
 6ORYLF33HUFHSWLRQRI5LVNScience
 6ORYLF3)LVFKKRII%DQG/LFKWHQVWHLQ6:K\6WXG\5LVN3HUFHSWLRQ"Risk Analysis±
 6ORYLF3	:HEHU(3HUFHSWLRQRI5LVN3RVHGE\([WUHPH(YHQWV Center for Decision Sciences (CDS) Working Paper
&ROXPELD8QLYHUVLW\
 6MREHUJ/)DFWRUVLQULVNSHUFHSWLRQRisk Analysis±
 'RXJODV0DQG:LOGDYVN\$5LVNDQG&XOWXUH$Q(VVD\RQWKH6HOHFWLRQRI7HFKQLFDODQG(QYLURQPHQWDO'DQJHUV%HUNHOH\
DQG/RQGRQ8QLYHUVLW\RI&DOLIRUQLD3UHVV
 (OOLRWW('RQDOG5LVNDQG&XOWXUH$Q(VVD\RQWKH6HOHFWLRQRI7HFKQLFDODQG(QYLURQPHQWDO'DQJHUVFaculty Scholarship 
Series. 3DSHU$YDLODEOHIURPKWWSGLJLWDOFRPPRQVODZ\DOHHGXIVVBSDSHUV$FFHVVHG'HFHPEHU
 %UHQQRW -%RQQHIRXV6 DQG0D\V&&XOWXUDO7KHRU\DQG5LVN3HUFHSWLRQ9DOLGLW\DQG8WLOLW\([SORUHG LQ WKH)UHQFK
&RQWH[WRadial Prot Dosimetry, 
 5LSSOH6&XOWXUDOWKHRU\DQGULVNSHUFHSWLRQDSURSRVDOIRUDEHWWHUPHDVXUHPHQWJournal of Risk Research
 6FKHUHU&:DQG&KR+$6RFLDO1HWZRUN&RQWDJLRQ7KHRU\RI5LVN3HUFHSWLRQRisk Analysis±
 .DVSHUVRQ5(5HQQ26ORYLF3%URZQ+6(PHO-*REOH5.DVSHUVRQ-;DQG5DWLFN67KH6RFLDO$PSOLILFDWLRQ
RI5LVN$&RQFHSWXDO)UDPHZRUNRisk Analysis±
 %LUG'.7KHXVHRITXHVWLRQQDLUHVIRUDFTXLULQJLQIRUPDWLRQRQSXEOLFSHUFHSWLRQRIQDWXUDOKD]DUGVDQGULVNPLWLJDWLRQ±D
UHYLHZRIFXUUHQWNQRZOHGJHDQGSUDFWLFHNatural Hazards and Earth System Sciences±
 'DKDO.5	+DJHOPDQ,,,53HRSOH
VULVNSHUFHSWLRQRIJODFLDO ODNHRXWEXUVWIORRGLQJDFDVHRI7VKR5ROSD/DNH1HSDO
Environmental Hazards
 *DLOODUG - &  $OWHUQDWLYH SDUDGLJPV RI YROFDQLF ULVN SHUFHSWLRQ 7KH FDVH RI0W 3LQDWXER LQ WKH 3KLOLSSLQHV Journal of 
Volcanology and Geothermal Research±
 5HVHU-%UDGOH\**OHQGRQ$(OOXO0	&DOODJKDQ5Public risk perceptions, understandings, and responses to climate 
change and natural disasters in Australia, 2010 and 20111DWLRQDO&OLPDWH&KDQJH$GDSWDWLRQ5HVHDUFK)DFLOLW\*ULIILWK8QLYHUVLW\
 6ORYLF3)LVFKKRII%DQG/LFKWHQVWHLQ6:K\6WXG\5LVN3HUFHSWLRQ"Risk Analysis±
 =KDQJ/+H*0RO$3-	/X<3XEOLFSHUFHSWLRQVRIHQYLURQPHQWDOULVNLQ&KLQDJournal of Risk Research

 =KRX4/L -	=KDR -6WXG\RI LQGH[V\VWHPRIDVVHVVPHQWRISXEOLFGLVDVWHUSHUFHSWLRQ LQ WKH:HVWHUQ&KLQDChinese 
Geographical Science
 2ORIVVRQ$	6XVDQQDgKPDQ69XOQHUDELOLW\YDOXHVDQGKHWHURJHQHLW\RQHVWHSIXUWKHUWRXQGHUVWDQGULVNSHUFHSWLRQDQG
EHKDYLRXUJournal of Risk Research
 5¡G6.%RWDQ&	+ROHQ$5LVNFRPPXQLFDWLRQDQGWKHZLOOLQJQHVVWRIROORZHYDFXDWLRQLQVWUXFWLRQVLQDQDWXUDOGLVDVWHU
Health, Risk & Society
 'DKDO.5	+DJHOPDQ,,,53HRSOH
VULVNSHUFHSWLRQRIJODFLDO ODNHRXWEXUVWIORRGLQJDFDVHRI7VKR5ROSD/DNH1HSDO
Environmental Hazards
 *DLOODUG - &  $OWHUQDWLYH SDUDGLJPV RI YROFDQLF ULVN SHUFHSWLRQ 7KH FDVH RI0W 3LQDWXER LQ WKH 3KLOLSSLQHV Journal of 
Volcanology and Geothermal Research±
 %LUG'.7KHXVHRITXHVWLRQQDLUHVIRUDFTXLULQJLQIRUPDWLRQRQSXEOLFSHUFHSWLRQRIQDWXUDOKD]DUGVDQGULVNPLWLJDWLRQ±D
UHYLHZRIFXUUHQWNQRZOHGJHDQGSUDFWLFHNatural Hazards and Earth System Sciences±
 %LUG'.7KHXVHRITXHVWLRQQDLUHVIRUDFTXLULQJLQIRUPDWLRQRQSXEOLFSHUFHSWLRQRIQDWXUDOKD]DUGVDQGULVNPLWLJDWLRQ±D
UHYLHZRIFXUUHQWNQRZOHGJHDQGSUDFWLFHNatural Hazards and Earth System Sciences±
 5HVHU-%UDGOH\**OHQGRQ$(OOXO0	&DOODJKDQ5Public risk perceptions, understandings, and responses to climate 
change and natural disasters in Australia, 2010 and 20111DWLRQDO&OLPDWH&KDQJH$GDSWDWLRQ5HVHDUFK)DFLOLW\*ULIILWK8QLYHUVLW\
 'LFNVRQ(%DNHU-/+RRUQZHJ'7LZDUL$Urban Risk Assessments: Understanding Disaster and Climate Risk in Cities. 
8UEDQ'HYHORSPHQW6HULHV:DVKLQJWRQ'&:RUOG%DQN
 0RUDOHGD'-³8QLWLQJ9RLFHV&RPPXQLW\2UJDQL]LQJDWWKH0DUJLQV´$FDVHVWXG\ZULWWHQIRUWKH*HUPDQ&DWKROLF&KXUFK
)RXQGDWLRQMisereorHYDOXDWLQJKRXVLQJDSSURDFKHVLQWKH3KLOLSSLQHV4XH]RQ&LW\
 %DOOHVWHURV00/LQNLQJ3RYHUW\DQGWKH(QYLURQPHQW(YLGHQFHIURP6OXPVLQ3KLOLSSLQH&LWLHV. Philippine Institute for 
Development Studies Discussion Paper Series No. 2010-33.
 5HVHU-%UDGOH\**OHQGRQ$(OOXO0	&DOODJKDQ5Public risk perceptions, understandings, and responses to climate 
change and natural disasters in Australia, 2010 and 20111DWLRQDO&OLPDWH&KDQJH$GDSWDWLRQ5HVHDUFK)DFLOLW\*ULIILWK8QLYHUVLW\
505 Rizalito M. Mercado /  Procedia Environmental Sciences  34 ( 2016 )  490 – 505 
 &KDWWHUMHH0	0LWFKHOO.7KH6FRSHIRU%URDGHQLQJ&OLPDWH5HODWHG'LVDVWHU5LVN5HGXFWLRQ3ROLFLHV LQ0XPEDLThe 
Professional Geographer
 -DFREL 3$UWHLUR GD 3D] 0* /HmR 56	%UDQGmR (VWDQFLRQH /0  :DWHU JRYHUQDQFH DQG QDWXUDO GLVDVWHUV LQ WKH
0HWURSROLWDQ5HJLRQRI6mR3DXOR%UD]LOInternational Journal of Urban Sustainable Development
 %XONHOH\+	7XWV58QGHUVWDQGLQJXUEDQYXOQHUDELOLW\DGDSWDWLRQDQGUHVLOLHQFHLQWKHFRQWH[WRIFOLPDWHFKDQJHLocal 
Environment: The International Journal of Justice and Sustainability
 (ULNVHQ6$OGXQFH3%DKLQSDWL&'¶$OPHLGD0DUWLQV50ROHIH-1KHPDFKHQD&2¶%ULHQ.2ORUXQIHPL)3DUN-6\JQD
/	8OVUXG.:KHQQRWHYHU\UHVSRQVHWRFOLPDWHFKDQJHLVDJRRGRQH,GHQWLI\LQJSULQFLSOHVIRUVXVWDLQDEOHDGDSWDWLRQ
Climate and Development
 6LOYHU-0F(ZDQ&3HWUHOOD/	%DJXLDQ+&OLPDWHFKDQJHXUEDQYXOQHUDELOLW\DQGGHYHORSPHQW LQ6DLQW/RXLVDQG
%RER'LRXODVVR OHDUQLQJ IURP DFURVV WZR :HVW $IULFDQ FLWLHV Local Environment: The International Journal of -XVWLFH DQG
6XVWDLQDELOLW\
 0HUFHU-'RPLQH\+RZHV'.HOPDQ,DQG/OR\G.µ7KHSRWHQWLDOIRUFRPELQLQJLQGLJHQRXVDQG:HVWHUQNQRZOHGJHLQ
UHGXFLQJYXOQHUDELOLW\WRHQYLURQPHQWDOKD]DUGVLQVPDOOLVODQGGHYHORSLQJVWDWHVEnvironmental Hazards±
 0HUFHU-.HOPDQ,7DUDQLV/DQG6XFKHW3HDUVRQ6)UDPHZRUNIRULQWHJUDWLQJLQGLJHQRXVDQGVFLHQWLILFNQRZOHGJHIRU
GLVDVWHUULVNUHGXFWLRQDisasters±
 0HUFHU-*DLOODUG-&&URZOH\.6KDQQRQ5$OH[DQGHU%'D\6	%HFNHU-&XOWXUHDQGGLVDVWHU ULVNUHGXFWLRQ
/HVVRQVDQGRSSRUWXQLWLHVEnvironmental Hazards
 $QGUDGH-µ6HQLDQJ¶GHDWKWROODWPLVVLQJ3KS%LQGDPDJHPhilippine Daily Inquirer-DQXDU\S$
 GH9HUD%23KS%VHWDVLGHIRUGLVDVWHUULVNUHGXFWLRQPhilippine Daily Inquirer)HEUXDU\S%
 $FHGR&(:LQQLH&RQJUHVVVXVWDLQVHYLORIIHXGDOLVWLFHFRQRP\Philippine Daily Inquirer)HEUXDU\S$
 &DEDFXQJDQ*&	%XUJRV-U13&2$EODPHVSDWURQDJHSROLWLFVPhilippine Daily Inquirer6HSWHPEHUS$
 0DERORF&57KHPRUDOHTXDOLW\RIWKH)LOLSLQRVPhilippine Daily Inquirer0DUFKS$
 $JHQFH)UDQFH3UHVVH1RWHQRXJKVD\V81RIJRYHUQPHQWHIIRUWVWRDLGµ<RODQGD¶YLFWLPVPhilippine Daily Inquirer$XJXVW
S$
 %DQNRII*  6WRUPRYHU 6DQ ,VLGUR ³&LYLF&RPPXQLW\´DQG'LVDVWHU5LVN5HGXFWLRQ LQWKH1LQHWHHQWK&HQWXU\3KLOLSSLQHV
Journal of Historical Sociology. 6HSWHPEHU
 0F(OUR\$ (YDFXDWLRQ VDYHVZKROH LVODQG IURP+DL\DQ$YDLODEOH IURPKWWSZZZXQLVGURUJDUFKLYH $FFHVVHG
'HFHPEHU
 %DQHUMHH$'XIOR(*ROGEHUJ1.DUODQ'2VHL53DULHQWp:6KDSLUR-7KX\VEDHUW%8GU\&$PXOWLIDFHWHG
SURJUDPFDXVHVODVWLQJSURJUHVVIRUWKHYHU\SRRU(YLGHQFHIURPVL[FRXQWULHVScience
 &ODUN+'LVDVWHUDQGGHYHORSPHQWPhilippine Daily Inquirer-DQXDU\S$
